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(54) MEASUREMENT EQUIPMENT OF LIGHT FROM LIVING BODY AND IMAGE GENERATION 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide measurement 
equipment of light from a living body capable of imaging 
living body functions in a short time, by irradiating a testee 
with lights having different wave lengths, receiving reflected 
lights, and calculating the absorption body concentration in ' 
the body from changes of passing intencity through the 
living body. 

SOLUTION: The lights of different wave lengths are emitted 
from sources 2a and 2b (2c and 2d) and intensity is 
modulated in generators 1a and lb (1c and Id), and are 
conducted to a plural number of different positions of the 
testee's skin of the head through optical fibers 3a and 3b 
(3b and 3d), connectors 4a (4b), and fibers 5a (5b). The light 
reflected inside the testee's interior is concentrated to light 
detecting optical fiber 7a to 7f, and the reflected light from 
the living body is converted to electric signals at light 
detectors 8a to 8f, The converted electric signals 
expressing a light intensity f passing in the living body are 
inputted into lock-in amplifiers 9a to 9f, and after passing an 

analog/digital converter 10, the signals are stored in an computer 11. Furthermore, the relative 
changes of the concentrations of reduced and oxidized hemoglobin are computed, and these are 
displayed on a display apparatus 13 as a time related infoimation of a plural number of the 
measurement points. 
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immn-if^m^i^^mzmk-t^^i^mmm 
m(m^mmmi,zt5 v , mmmmmizm < mm^ 
mm&u mm'i^m^^t^j:^mimmmwnzi5if 
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^ {m2mM.'^m^) ^^^-thm^tt. hWe^im 
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[ 0 0 1 4 ] Mfimmmm^^z^m-hm 

Sm (t) =Str (t) +S ! 
*5&HHt*Jl.>tl±, lf"Mt#Sm(t)J:'), 

i,zmhm^-^^]^LxmMm^mh~fmis\;c 
(t) {inmmmn) ^t^sul, itiHt^sinm(t) 

■m^zw^-fh zuzx'o. %m\m<mmiff, 
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mmht^Aim^mmmizmtti, z<n 

mmmr^h r t ifx% . mmrjmzm 

X'hh, 

[0016] mvm 1 ^(m&mM.<r>mt>^\,i. ± 

mm(o^tmttx h ^(r)imim^'in^izm&-t&fz 
^mmi-h:itwmx'h?>. 
[0017] :^wMmmi,ti:xt.<nmmmmt. mM, 
ttmm^m^^ ^hmmmxmmx. ^immco 
^mmimi-^^mmmmRr/^comm^^m^-^xi^ 

[ 0 0 1 8 ] $ -i.K, ^wm. ^wm\ttmt^h 

mmfk^mm\Lxt\mti i fc & mt-th. 

[00191 
[0020] 

[wmmm-htzi^mm 
{m<mm,\zm.x) m>>zmm~thm.mm<m^t 

^fei) t^mzm^mw-^mm k-kmu) 

■^tim-n- (itwt-?-) & sm( t). mm^<^mm 
m<^muzimtm^ mnnm-) ^sn{t).M 
mm<?)skmmm(r>^mzmm-tm^ mnm) S: 

zzxtmmmmxhi. 

[002 1] 
[SI] 

(t) m 
mm^m\^xmistr{t)m^?>xnz-tti 

[0023] fli2ra^Str( t )ti. ai:(7)t?5f!Bf[f . 0>1 

m^(7)mi^mmzmmi-izti,x^h. m^mn 
mmmmtm\m s m ( t > ^ mv #*i^B#rBitc^t 

1 1 F^a S tr ( t ) ii^ihllfMz J: § h s V ^^aft^^i 

[0024] {micommiznix) mm^m^ 



JP 9-989 72 



Pag e 6 Of 2 5 



(6) #M¥9-98972 



m.m^k Lxmmmt Lxm^-rmmmmm. 
k^j:imL(o%m. ±xsm(om<^^im^zm^j: 
m&mzm < mm t ^ ^ o . ±imm.co9:t!tm 

[0025] mmmimt a. mMmt^mt^D 
fiimmz^-t hi,i7)x\ x'^Mimizmmi-htm^ 
^j:m&tmmwt li. ytm^i^zX'^xmi^n.fz^i>\^ 
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■ 7xy (Shechao Feng) mi,ZX^ ^^WmLM^'^X' 
Vr^^l'Oi^ S A I^- 3 y ( Mo 
nte Carlo simulation of photon path distribution i 
n nuUiple scattering media) j , 1 9 9 Si^XJ^ • t 
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m.x^^>^m.^-^mh'iiPFm)LW&. s - s 9 
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t0035] 
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[ 0 0 3 6 ] a 2 ti, i^miz^ i.ifr3Kitar^a<o- 
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•fw) mmmmixn'o. ^<m^mmmi¥-ti 

w^um Lxm^-ti i t i}^^mmm(^ i^tLx^ 
[0037] BI2 (;:^-r J; o ic. :mmmi±. m^(r>^ 
ht2 dii^ti^'tL^mt'i^m=^mm<Dn&'M) t . 

±tmU<7)^m 2 a.mf 2 b {2cm^2c) cr>%^^ 

cm Id) xmmmthmi^h. ^:mm^id-^ 

c ) ^WLXl^^hm^A a (4 b ) ^-t,com^ 
7r^yN'-5a (5b) %:lffLxmiiiiX'hhmi^6 

&&w:t^ i 5 izmmc^m.m^y r ^ 7 a- 

7 dSy'Jt^|±iS3K7T^^N'-7 a~7 dO^a^i^ 
fc*ifS«t^^lTUS. 6*i03fcltti{M5fe7T^^N"-7a 

±m^mmiw.mmmx'm^i\f.immtii 
m^izmti i><nx\ mmm b Lx^tm.'fmm 



[0038] rnm^S a-8 f Tym^^tlt^^i^^ 

r ^ 7 c mi dx-wt^ix^m^Mm^m 

m.'^z^m L , D -y ^ y T>r 9 c k 9 e m'9 d t 
9 f \,zxti^fii, . u 9 A yy yy 9 a'-9da±% 

m^laStA'lb, ^LX. Py^'-f y7y7°9e-9 

htai^ssgi cmidi,^h<r)m.^mmm.mm. 

r9 a-9 dj3^i^\>mu2 a.m2hi,zm-h^wm& 
mmmmm^^fix tti^ n ^ ^' ^ yryr 9 

e-9 hA-j;,5feji2 cat/2 dfcMt-|>*fta§3e^K 

[0O3 9]#Bim^<?)-^JtL-ri4, U'v^'^fyr 

yr9 e-9 h«D{i}^3-CS>S^J«$fiJt=S-^*4P03iji 
3^Sff^Srr:?-o^^"TJ^'^;«^l orrtn^^ 

-T^j9}vmkLitmz. wmki immyu^tm^ 
1 ic^)?ha5{=3>si5e^si 2>izimfh. mi^hh 
\^-mT^. m^i iti±iefeii^afctBii$ix/i5i 
mmmt^^mWiLx. m\i!>m^w,mm}-hm> 
i:>iitw.itmmjt^'t^'^ \£y'm.!^-mmcmm 

St. aiS:Ol+}m4rm«omiflfgt LTlElg^l 2fC 

±iaMft{i^v->Tt4mTWt<iaBB-ti.. ft 
%m 1 1 ii±ieieig*g 1 2 tfd'i§^^/^«^* c RT 
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7t^^ifvyiym.<^mnmm) mmimm^m^ 

[0040] ^mmmizi:h^#mmmmm^-^h:i 
t x\ M^'^ffjmmimTc^t t>iiscDffi*r^ 
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mmMmtmmmmitii^mn yry 

msm^^h t . m^mmMmammmm 

fi^mmwimmMm<. m^z^mm.mz^ 

m.mLm-t;: < . ± t s m.(f)^\zx 

hWMi'h^<^h:.ht>^x-^^, 

[ 0 0 4 n 1 3{4. ±w%Wimm.m^ uz-m^ 
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17a-18a. 17a-18b, 17b-18a. 1 
7b-18b. 17b-18c. 17b"lSd, 17 
c-18b, 17C-18C. 17d-18c, 17d 

WAm^W,i 3 0 mmX'hh . § h\Z^ #^^^^^^JS^Ot^■ffl 

nmYAmm.m. i?flai'x*:t ■ 7xv(shechao 
Fetig)ffi(cj:s ^^■^^^mx'ff)wmmm^<^ 

^:>'-r;i&7l'ni/5 j.l'— i/'H VOfente Carlo simulatio 
n of photon path distribution in nuttiple scatter! 
ng «edia)j , {3fB«^tlT^^S J: 5 mm-ftX 

^!khi^^m^f^<r)m.-kmi^^<m^'Lx^.^h(r> 
x\ 9 a~i 9 j ■^^?M3^bmiA<m 

|EM^<?)*^6{«f mmcM^l 9 a~l 9 j O 
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%\WmWr)mi^. 1 8 a~ 1 8 d (?) 1 'OCO^J.Zhnm 
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^I5<r>immc-^^ti^yyx'hh. r^ycommn 
s\mmmhL, mmmMm^^m^^htx^^ 

^im^ iwmmwi) Ttbmmm^t>mzmit 
rmm mm^m) 'T2izmm^'tm. 
mmT 1 b M.wmmT 3 iz^nmmm^ 1 4 jc:^^ l 

#!f#r^iiTl=4 0#, T2 = 3 0#\ Tt = 3 0 
#. T3=3 0i?ttTi^StTU|>. 
[ 0 0 4 5 ] H 5tt, 1 -^c?)frai;i(}3fc(tl>K«t/S 

Coxy (t) ffi#2 0ayACdeoxy ( t ) 

2 1 t-r§ ) mm^it^:^h'r^y7X'hi. ryy 
hLx^^h, ttz. m^x'TPbtimmifimmmm 
Wp^iii 2m^mmm^ 1 4 b'fmt.m^ 1 5 

jS-'o. M:^l^/5§7t;'^^/ab-y (HbOj, Hb) (?) 

[0046] 'mxizm^mmmm^s t r 

( A , t ) bmM& I o ( A ) c?)Mf^tt. 4ft:*T'tO 

^mmmubmmzji-mtt c t t\ iaT«it2 t:^ 

[0047] 
[iC2] 



-Ln{Str(A, t)/I 0(A)) 

= £Oxy(A) ■ Co)£y(t) d+edeoxy(A) • Cdeoxy(t) d +A(A) +S(A)-Sc2 



edeoxy(A) : iS:iA{=iStt«.ji7C'N.^^nt'y«fla3e 



coxy(t) : timmmtizmm^t^^i^n}zym& 
cdeoxy(t) : mmmmtizmtm7t^=ti''u\Lywm. 
d : ^wnT<D {^Bim^zm^ ) mmmm; 

[0048] til. ttiWKi-^sm (A, t) bmsm 
10(A) mma. aTmsxm-^ti^, 

[0049] 



A(A) :Wi^Mzmh^=^^^^yi3^v\zxmmiz 

S(A) :iS;RAt;*3itSmfcj:Si^ 

•-Ln{Sm(A, t)/I 0(A)} 

= eoxy(A) • {Cbxy(t)+C' oxy(t) +Noxy(t)} d 

+ edeoxy(A) {Cdeoxy(t) +C' deoxy (t) +Ndeoxy(t)) d+A' (A)H-S' (A)- 

1:3 

c oxy(t) : mmmfstizmi>nn'SiMizx^m-ib'^ 
c deoxy{t) ■.t\-mmmtizm?>mm\nzxt^ 
Nojcy(t) : m'^ximmmtizmhmt-^=^f^'aif: 



Ndeoxy(t) : m'BxmmmmiziiH^wt^=t:^u 
h'ymm<nmw\w.mion'zzxn. a{x)rv^s (a) 

■mil. t^M. nmzxmt:i,imm^^mtm 
^m/mjt'-^^i^^\fym^<^^m^izi: ?>b-m 
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[0050] 

Ln{Str(A,t)/Sii(A,t)} = eoxy(A)|C' oxy(t)+Noxy(t)M 

+ e deoxy ( A ) {C ' deoxy (t) +Ndeoxy (t) } d- • -^[4 

c ^ f , %mzi ^wmx/mt^=Eifxn ^^ymm [ o o 5 1 ] 
mM.mmc.i\Lt ^tmiA c o x y { t ) . at/A ms] 

C d e o xy C t ) T^L, &.T(^^X'Mmi-i>. 

ACoxy(t) = (C' oxy(t)+Noxy(t))d 

ACdeoxy(t) = {C' deoxy(t)+Ndeoxy(t)}d -it 5 



[00 52] t^^t. »5-r«d«ACoxytACdeo 

i±. A Coxy ( t ) ACdeoxy ( t ) {cSttl-ZlTCji 

=5: 0 , :&S^*SO^Sg!lilft#M^ s t r 
( A , t ) RX/nmm^Sm < a . t > *^(^, ACoxy 

( t ) mACieoxy ( t ) mtt, $ 
mx/fmrnmamzmiACoyy ( t ) st^-ACdeo 

xy (t) *5»^-ri(50{i, C oxy (t) =0, C deo 
xy ( t ) = 0 i:i3ttS(^r. 11^4, L< (Jifl^HOiS 

--lAOPAZhfzDX ^^tl h £0 A^'ll4 CDACoxy 
{ t > OS.t/AC d e o xy ( t ) 1 X'h 

[0053116 atxH 7 !±. -ett-etLm^^wt^tg 

m^im-f^iimii.. mmmrs {m5mm.mm) 
4'tfoffi*t^€ftA Coxy ( t ) m^2 oc7)mim^m 
( mmwmx j: ^ ^ ) ^ti-^ 1 1 x-mn. i . mm 
,^„m<^mi±x$mmuymmiz-mizwmLx m 
tfiij<ovht, VTH^^y^m^kLxii.mem 
mnz7Frrxi^£vm<^iz. &Mmm^. -miz 
^tWimm^Lxi>x\\ m6Rxm7mmimir' 

^xi\;ym¥mmLx\^t^kii^±>tf>t, ;im^M 
mm^^mmmt tx m-t^ ^tiz^^ mt^ 
m.<r)mmimi}--^^M,izLxui, ttz. rneRum 

^y y < mm^mh c 1 1 -nrn^h h , l 
tzm,<ry y 4^7'^ y ^ mm . mm^m.izm-> xn 
^^hi\'^i±wmbix^i-fni. m-it'\=ti'-'u\zym 

[ 0 0 5 4 ] s ^ ffii: 1 Vrmjk<mit-^=t^n t> 



n h'y'm(omMmmmrs^^tco i s&x/m-mm 

y ■fmmmth^ti>x't^. mmmzmm 
mmmii. m^rfivX'itm^fi?>mLX-hhi-i^. n 
-mm-ftLTizmmmmmcomx d b^/^? -f i 
mL. vmrnz^-^xmih^^^ummt tx^-r 
mmmizm^Lxmiti-mmimmimt 

[0055] zzxii. mt^'ti''u\iym&<Dnm 
^mimmzm^^xwmLx\^h*K STc^^jj^oh- 
y^!Dmn^'mhh^mmimrs7i^'f:i^'a^y 
mmn%^RmTm^fim'^'t^^^'y^ 

mnmm nmiz h^ifyy^^ f^it-r s ; t ifx'% 

[0056] ms^i±immmmx'^^-^fit: vr^if 
7 7 ^ am 2 2 ^ , WM^<^fmmmm 2 3 tmh.hh 

mizfrnLx t mmummmffmtxh'^ fz^b . 
mnmmmbmhhh^xm^-ti ^ t tmt lv\ e 
mmm&.2 3<^7umr i h^^^nSiXTtyiMcrx- 

mmMmmizi^Lmti x 0 \zmMmL^ mm^mL 
fzm.<rimmm<^mi:mmLx vt-i^yy^mm^ 
m-h. ii^^SLLfzYt'y'yy ^m^22bu^mmm 
^^m^.hh'^xmi-fhm. mufzvr^^' yy 
2 2<r)^-k^mt LT, T\z^m-mmmmm 

\'tXM.thi.o\z-fh. 

[0057] m9\±. ^mmmmmnm-tm 

m^%y 7 ^ j-^X'h 0 . n 9 i?5 7 ^i±mm^y r 

(2d) co^'m±.mm'm^m& Lxm^-^ti><DT 
hh . nwL^j:hit. mmy r 4 f^t-^io^t^mMz^ 

».±ht£h) mm:m\^hi><DX'hh. ^w%m^w. 
xmm.xm.th±xmm!^29\z'7~i}~mm.L 
xmm-t^t. mmLfzmm^mi}-'^mRv^'WW^2 4 
k nm 5 t^-:h-m e si^s-ti. z t tK-^ h . 
±iES^{±. 3i^7tm^£m^m^^ix^^t, 
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mmj^tbxmko. 

[0058] zixix\ m^^m^t ix h^a^^y 
sm^^^txttztii. mmum:imi>h?>. 
[0 0 5 9] mni. mmm^imt^^^h-th^m 
^x<rnEijm^mmm}^iz^L. mmt:m 
mm^'mizhh^'tmm^'tfz^mhi^^ii^x' 
mALmu"^. mmt:^m.^mizmitim 

[00 6 0] ttz. ^xcommm^-miizm^x-^^m 

X. mmM.m. mm.mb\^o-^^-=Jt^^mix 
\^hi}^hX'hh. mm. iE<m\mm<7>iK'h^m^?k<^ 
m^x'%mmm.<^'\--^^^(r>wm'm^-tt . 
[006 1] (mmm2) ^wn\zxh^2a:>mimt 

[ 0 0 6 2 ] 0 1 0 (3, tmm^h^mmMm^n^ 
Tmx'ht. mr^^fix\^hwmmm i o ^mf%m 

X'h 0 . fmMrn^ 1 1 1 a 1 1 1 1 b \tmmm 

[00 631 1 lat 1 1 lbS:«^ 

r^tmhL. mm9imm^^\zi.y)wm-^fitzw 

[0064] mMznvx'kmmiLfz'^izM. 

mmimmtimh-tmm-^-'? 1 1 simmx-m 

mm^tm±.-h-'mMwt:mLxt\mLxm . nrnt 
Lx^^h^ui^^comii^x^x^-^^ (mim 
t®3(i:*#st&, m2Rx/m4ii&^m) . m 
1 Qiz\mmm<n±m^if»^^tLx^^^ii\ ffs^ 



Ilia. Ill hi:^fltXcomm)(Om-MM±X' 

e:Mmm^tx'm-thztizi'o . im'^mmm 

^llOa, 1 lObti^t^fl-f 1 1 la, 11 

ih^mmx-m^izmctizbh-^t^hh. c<n 
mizmm^i i o a t n o b t^mmm^i i 
1 a 1 1 1 b mmizmTP-t:^ z t x\ i^+tM 

mmmi . mmn mmmmm& l f:imx'm 

^sLm-fXoiz-t^hX^\ 
[0065] fUMmm^l 11 a, 1 1 1 bfi, tf- 

mm^i 1 0 a. 1 1 ob*^^>, mi^i.fzmm {% 
^mm) Rv^M^^Mm^^fzhtm^fcizmi>tx' 
(^ma (^fowf^) ttzmm^^B^. ^->-fzmm(^ 
mmzamcofm^m^-mm^m^^x 7 ^ -y^^ 
t^zt I. , zzx\ tm^omm t mmmwu^n 
miomm^wmmiz x^xm^^^m. tm<^ @ s^j^ 
iZ'^h-txm2f^x-:}jmssoii^hxf}i-i. ^^mm 

izm^mizm s ^mwm^^i ^zt i^-^mx- 

[ 0 0 6 6 ] 0 1 1 A-mm 1 1 Bs, ftmrn^bfrn 
^mm^<^ymm^ff)^mx'h o , m i o ^mm 

1 0 amfl 1 0 b tl'M^n^^^ 1 1 1 

t/i 1 1 h(?)MfmnLtih^x-hhmmiiA 

nw£mmmm-^^hLx\^^. ^h\z^ \Mm\z 
n Lx ts^EPSa Lfz^^\z\±. nMmm&mtm 
h-t%^W[^-^~? 1 i2h%m\itmim-m^mh^ 

y^tOti^'t^tLfzyyyh^s^ffiXmmi l 5l:«^ 
[0067] «feCajT'ii:, fe®l 14a, 114b?r 

%wkm\zm:h^m:^-Lx\^htK n-m 
wmLi,zwt3xmm-^zti,-^^hh. tit.m 
\zit. m^^ifM/^t\-^xo\Z'^hh\^\tnm^^tx 
WM-h z t h-nmx'hh, EI 1 2 A-Bom 1 2 Bt±. 
A#SSnJ'i:SHb02fcHbc?)?agc?)ffiS^tS 

T. ■etl-f^tACoxy, ACdeoxytfS) ^^^^^ 

y(Dm^]X'h^. miQ^mmmm iQ&mi 

1 0 b tf$mm^'^ 1 1 1 ag.1/ 1 1 1 b*^^> 
( 5) ^s;^cJ;o•t-^i.^>^^I.ACoxym^l 16 at A 
Cdeoxym^l 1 6 bcO^^^^^fif^l^LT 

mp^fix^^^i^yy(r>mw,mmim^^hL. 

SflStiACoxyi: ACdeoxyCOfiS^^^LTV^S, §^ 

112, mm-T-7~9 113. r 

Xfmil 1 St^SrfS. ItSiBtiSO:^ 
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#1 1 ea^aS^^^iOfer^^L. tfi. ACdeoxyffl 

[ 0 0 6 S ] H 1 3 , ^n^mm^co a CoxytiifBt 

mm^'-m ii ? a , ACieoxy%^mw\m^m 1 1 ? b 

(7)^^m^>l>. m 1 ASt/Bl 1 Bit^£7)ACoxyji 

^ 1 1 4 a t A c eoxy«^ 114b ^nmmrmi.z^m 

m^LX ACoxymmmm^m ll 7 a t a Cdeoxyt 

^mmmi i7bim, m^mizm^^mz 

iili9ii(i:ACoxym#ll#^^*fflat^ACdeoxy 
t^Wram^J-ffl^l^i^L-n^S, ZZX\ ACoxy*^ 

[ 0 0 6 9 3 a 1 4 fi. ±<!|c^ttSilg^ffiOT:im«?) 

[0070] ^m^MTii. mmmmmms. 1 1 s 
n^immim^:mh-mmm^-i' 11 9 a 

- 11 9 d t . «-ft!il{!ia{cm^L;?'97 1 2 1 a~ 1 
20a-l 2 0dt&. ^^St:«^-ri>, ZZX\ 

I mmx-m^fi^ i ^ ^:B^^if^«T«^?*t5t« 
[0071] ( mmm 3 ) ^%mzx i>±iiimmmm 

[ 0 0 7 2 ] 3£m2 01 *>^>^-«f:^>ixS3KS: U^XSS: 
ffl^^TSitL. 3ti!M3e7T>fA-2 0 2tAthrs, 

*6{C^fi^2 2 3{cj:'} 1 OOHz-l OMHzgjgfO 

^^•-2 0 2imy A-aSt§2 0 3 a^^LT3fcM 
ftrffl7^7T-^A-2 04fc«^LTli^fc46. 3tjS*>^ 
i05t{i3t,^§*ffl7fe7T^^N'-2 0 4i;liE3St. 3^1^^ 

s:2 0 5X'omki^2 0 6izmi^ix^. m^-^^^<o)S. 
mi^m<^mm^mytmmz^ s h b t h b 
o 2 ^> K^fts^mffi* tm-r?>^izit 

600nm'-1400n me0jS*ffiBIO3e<^*)&»^ 1 

i\m.m^mmbxm\>^t. lt{±, 



[0073] ^1^2 0 6 *ai§fCii5lttS3e&m 
■t§/S4?)CD 23|S(?>^^Jiiffl3fe7 T >f 2 0 7 aiit^2 

0 7b&, wm2 0 6±^mh2mMzmst:^, 
^mmmx'ii. ±152 *<?)3teMaiffl^7 7^^-207 

a t 2 0 7 b ^fftmim2 0 5 &^ti^4"t^t IX!^ 

m<^2mmzmmti , ^Mffl^t^ r -f a- 2 0 4 1 

3g^aiffl*7T^^S-2 0 7a. 207bl4, Sffi^S 
feir^$fLf^3fe7 T ^ A-g|^gp^2 0 8 TE^^il 
•CV^I.^ ttz. 7LWffl3K7T^A-2 04. it^^tfiffl 
3t7T^^^'-2 0 7a, 2 0 7 bSt>'3l£7 r -f A-Hg 
MS2 0 8ii, ffiiS^»t-|.?ti6(c?fc^£B7-n-7'i; L 

T-Mt^^iTisD. mm^z-^^^xmrnth. ^m\ii 

ffl3E7r'f^N-207 a, 2 0 7 bii. ^fiyr-f a'-jI 
S^2 0 3b, 2 03c^^L.T3E^aiSffffl3t:7r -f A- 
-209a, 209b{Cit^UtV^.&/ca^. ^tKJiifflil: 
7T-fA'-207a, 207b f ■^^^il§^^/v:aS7fe{i. 

mim2 1 0 a , 2 1 0 biT-fE^L. ^mm2 1 

0 a. 2 1 Obt3K^«l2it, 3i3^7e?SJSA«^#^ 
^^tLX\iii}^tih,m.m2 10&. 2 10bf: 

[0 0 74] 3tt^ttig|2 1 Oat 2 1 0 b *^ tb:^ §^ 

r>'T224at224b xm.ffim.mmwmM 

■^<ry?)~m&^ti^> uy^Ay7>r2 2Aai3^t><r)^ 

nwim^^22 5 3.xnmim-^fd^mzmsm 
es2i imjmzx^tti. ^■y^-(y7yr224 
hi-^<^iiim, Mwmmm2 5hvm.^mtitz 
mzmmmm2 1 loiw^A^s^iS, fsois^fc 

ffi:>3«^t tT^i)tifiil2 1 1 j; 
Miltgg^2 1 l;i;-^>c^tiiAfi-^^^iii:A/DSMff2 

1 2T'T-"i^^^m-^fc^«L, ftms2 1 smoji^ 
m^m2 1 4m^?fjT-3't txii^-ri.. 

[0075] ZZX\ HI 5(c^f J:^!-, SBfWtcjflL 
?l^*»'|gft-tafi««2 1 5*<, ^mtiiffl3fc7r>f^^'- 

£?3mif2 1 6b(OJ5^ti-irtfi-cvi/i{f. nm^ii^m. 

mmmim^m!H2 l 5cr)jfil?gii®cO^^[:cO^SrK5!(! 

Ltv^l.::tic^rl.. m^miznixum^^o^jj^ 

^Xh^^^i^'n b> AS^^lRicM LT ^ IE W ^ 

t^tirsii. tfrn^ti^mM^m^mm^ayizm 
[0076] ffWH^FBi* t . mmm A . mmmm 

^ I 0(t). K-fb'v^^^nh'yi:S7E^^^''nt'yji^ 

^mmCox(t), Cdeox(t). ^F;f^lS2 1 5X'mt 
ixmACoxd). ACdeox(t), 3t«*A fc^^-T^lg 
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iXeo)t(A), £deox(A), mt'^^ ^^atVtii'f-iOlfi 

tti-t. 3te^tfiill2lOb-a^aiS^^l.iim3ss^l 
I d (t){±T5CSit6 t-nsn, ymm2 1 o a-r^ 



[0077] 

me] 



I d(t} = Ds exp(-[sox(A)(Cox(t)+ACc»{(t)) 

+ edeox(A)(Cdeox(t) + ACdeox(t))ld] I 0(t) Wc6 
[0078] [^7] 

I d' (t)=Dx exp(-[eox(A)Cox(t) + edeox(A)Cdeox(t)]d] I 0(t} 

■ ■ ■ - m 

miz^ memTmmm^t-ofzmz.meij^i^m [0079] 

In[Id(t)/rd' (t)] = -(eox(A)AC 



; iT!fl<^. T^i^iS^t L-C805nm+10n 

e ox (805+10) e deoK(805± 10) 

[008 1] 

In[Id(t)/Id' (t)] = -[ACox(t)+ACdeox(t)) K 



(t) H- £ deox ( A ) A C deox (t) ] d 

■ ■ ■ -m 

[0080] 

... .^9 



[00 83] 



± 1 0 nmS:fflV^Ttta!$it>t>itl8tll*M-^i±s AMfi 

(^mm [ A C ox (t) + A C deox (t) ] {^ffl Stt ( IJI 

{CfflV^|.!g*iS:^2i§:i (A1.A2) {-L, S-5g£:^iCS 

5: (fl. f2) ^^x.. u^vi^-iyr 
In[Id(Al, t)/I d' (Al, t)] 
= -[eox(Al)ACox(t) + edeox(Al)ACdeox(t)]d 
[itl2l 

In[Id(A2, t)/I d' (A2, t)] 
= -E£0x(A2) ACox(t) + edeox(A2) ACdeox(t)]d 
»x(Al), eox(A2), edeox(l), edeox(A 

-ri>fiAcox(t)dt wt^'t \:><rM\mizm 
i-rsACdeox(t)d&. m immi 2^mm2 
1 3 p^-m< z k x-^nbh z t . m>^tir^mn 
^i\A<omm\T~^t:mm^2 1 4±{=:/^7^ 

[0084] i^. HI 6{c^-rJ;5tc. 07^'>f yr 

2 10a. 210 bA^fiifD^ffiffl^S-'etl-^'tLA/D^ 
^2 1 2T^''J^)Vm^izmtLtzik. ftS«2 I 3 

[0085] 01 7 (a)Jt0fH17 (b) ic^femtfir 



[0082] 
[Sitll] 

■ -itll 



■ -15:12 

n-y^-mi^-f. HI 7 (a) fiifit^ajT-n-r/c?) 

-mmi^L. 017 Cb) immsira-ymm^ 

mMm^^l^M.t^m^:ir^LX\^h. Tt^tBTn-rti. 1 

^(DmMm^y ^^-20 Ah 2 ifOim.mm%y 

T•^^^'-2 0 7a. 2 0 7 b h^M^Hfet^^L/^;^ 
gXti7°5^f-'y ^gc^*7 T-^ A-HSOT 2 0 SA- 
RI'S: ^fi^ti(r>=it7rA/^-\z{t^yr^^-<~^ 
SI203a. 203b. 2Q3 cim^^flX\^h, ^ 
fi^ii(r>^yr^}<'~ffyUm.^%-ofzMz\t^ SStw 
^yr^f^-X-mm-h. %yr^J^-<r>imtLX 

^fef*{::«ffl-ri.^fcti. «m^ttffl2 1 7^®:(](?> 
hhy.r^y=J^j:}£X:mo . 

[0086] 3^ttaiffl3t7r-f^-:-207a, 2 0 7b 

co«aiffl«±^ ^ @ m^wmf<n>m3.\z]B tx^th 
mmhtK mt\mmm<mmr{io^-h\z\±. m 

HJFMS:@linm-2 OmmSMcORm^Viiilffll 
mm-2 0inni^<7)iE*Mi:-ri.. ^7t, 2*c03l£^ 
ffiffise? r >f ^^"~2 0 7 a . 2 0 7b (^ffifilSati. 3te 
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0mm) cr,miz:i:LVmWmi:^WMrth, WMrt 
3te1*mffl5K7T^A-2 0 7a. 2 0 7 b Olff iTO^I^O 

[0087] mkSiru~yizti\,^x^m\i;,M^yr-i 
i}-^mimr<^{iLS.iz4^<nmkm^yT^/^~2o 

7a, 207b, 207c, 2 0 7 dSrffiat, 

fz *) . m^m2 0 8izm'¥^miiimt.m.9:t^ 
ZtlX'^l. 

[ 0 0 8 8 ] H 1 9 {c, :^mizx mmmm^M¥ 

03 a. 203b, 2 0 3 c b . ^KSmm^y r -i 
2 04k, 3fc^{iiffl3fe7T^>^'-2 0 7a, 207b 

3K7r>fA-Hgg|J*f2 0 8*^f>^S3fe^tli7-n- 
yS: , ::fJ^m^m^'<-fP h 2 1 8 t*l^2 0 6 izM 
3eBSS^ffl3fc7T^^^'-2 0 4{±*7r'f^^'-5i 
»|g203a&^LT JfeiSffl^t^ T ^ A'- 2 0 2 {Cjfi! 
^ilTi^D, 3t1^£liffl3t7r'f^N-2 0 7a. 207b 

r ^J-^-m^^ 03b, 203c 
Lt3KMtiiflffl3K7r^>^'-2 0 9a, 2 09b{C^ 
^tLTv^^. «itil^a2 1 9W«^->/WCti. Jfejiffl 
3t7T-f 0 2i:3E^^|±l^ffi7fc7r 0 9 
a, 2 0 9b£Ofg^gS, tii:hm^^mot?f-22 0. ffi 

^fi^«^^.^.2 2 1 , mmmm lAm^.^ 
^cr,m'm^j:m%mmmm-^fix . 

10 0 8 9] ffi^jm^l^,^2 2 1 tii2@imT^Sai 

•cfe"?. t&m^wm^t?i.22om^^xmm.m 
^ff):^y'^'yhm^m^h, mm. m.m>m\H 
mzi3^^xmm^j:mmm<mi[:jm^^^tz. 2mm 

x'm&^tLmi^m&coi!jm3m^m\z^j:i x 0 

Wf~9 2 2 2*^«^ga2 1 AHz^yy^.^^ 

tofflMMtfiWfPalMh^ i>^7 ym^^h . 

[0090] (ii»j4 ) ifwmzx^mmw^m. 
<nmmAc^'mmmm2 0 t^t-. 

[ 0 0 9 1 ] 3ieiS2 0 l*^^>^<^ttS3l£VVX^&ffl 
\^X%%\.. 7feJim7T-fA-2 0 2{lAlff-S. * 



fcl6^ll2 2 3{~J;-5t 1 0 OH 2-1 OMHzSeo 
tt«^0Ji^itT'5S^^la§^^.TV^|,, 7tiiM3fe7r>fA 
- 2 0 2 Xmy r ^N-JiigS2 0 3 a LT3W 
m7r>f^N'-2 0 4tSS^LTV^I,^:46, itejIA^^.*^ 
3K{i3™ffl3K7r-^A-2 04{=f5aL. Mfffi^ 
2 0 510 ffim2 0 6 fL-& , ^ S3K^* 

{i±*l*i<?)ag«'^:JJ-3mffi;J;-S^^ HbtHbO 

t(r)mm-{^-mmm,^mM.mmth'%k\z\tb 

00nm~1400n mcTJ^^RKHtOjecD+A'^ 1 

\-Atmmxm.\^xWi\^^. im.t\^x\t. 

[ 0 0 9 2 ] Mm 2 0 6 ^iijfi LT ajitt sit^^aj 

f l.^>;i«^<?)4*C05t1^aiM3K7T^A-2 0 7a, 20 
7b, 20 7c, 20 7ciS:. af^#:2 0 6±<?)S=&l. 

4®F?r{=ffiati., *»wjx-u, 2-^<mM£mty 

7-f A'-2 0 7 b t 2 0 7 c S-3i;.^,*H2a2 0 5?rm 
ffi't^fc LTj^5St?j^(^2mt=SaSt, «iH3lCg2 0 5 
<?5S'I>^^ t ^^aiffl*7 T /N'- 2 0 7 b O 
SL^ja^aiS J: ^ 5:^a:SSLiitt3E1taiffl3e7 r>f ^-2 

0 7 aios-i:^^^*s^-rs J: a «c3te«?aiffl3fc7 r a- 

2 0 7 aSriaSL, § iJ^iC. »JffiB2 0 S^m^t 
& Jg^t LT3te^^aiM3te7 T A'- 2 0 7 c OStj^g: 
il^ ± -3 =5r¥i«S±(C3E^^mffi3e7 r A- 2 0 7 dco 
i o fc3fe«ffiffl3K7 r 2 0 7 d 
^Effitl. . 7t^Sffi5^7 T ^ A- 2 0 7 a h^mm 
3t7 T -f A- 2 0 7 d c7)lg'i:v,'I//±IB^lLiFl±{-ffi£ t 

t V ^^uj t' ; {cii^ UT .¥mw\x'mm% 
mmm.2 o 5 ^m^'t^k tt j±^^tftT-A--o3K^^aiffl 

5fc7T^A-2 07bt207c(rii'|-ffl|{IiaStl.o i 

iT\ ^mmmty r ^-2 0 4 t^et^tusife? r ^ 

/N'-2 0 7a, 207b, 207c. 2 0 7 d{±. 

^mmzmm^f^-mm/my r A)<.~m^^m2 o s 

T-iaSSilT . %mm%y T ^ A- 2 0 7 a , 2 
07b. 207c. 207d{i, 3E7r-f A'-i£fell2 
03b, 203c, 2-3d, 2 0 3 e 5:^^tT3l^i±i 
Sgffl5K7r'fA-2 0 9a, 209b, 209c, 20 

9A\z:-m\.x\^hm>. m!mstyr^>-^~2^i 

a, 207b, 207c, 2 0 7 d-C}^tii§iX7tfflja3l£ 
ii. mffi^2 10a, 210b, 210c. 210d 

ttisat, 3K^tii§i2 1 Qx%m:mKtLmmm, 
mfmm^muhhx^-n^Kh. %m.m i ot 

[0093] 3t«aiS2 1 0 a^^tX2 1 0 bTlii^^il 

ry7°224ai:224b T'3t!S«5SS^jll«E^^ 
iO^^iSTtfiai^n-S. n7i?^yr>'7°2 2 4a^^^>oaj 

■hM. m.m^2 2 5 B.'cmm.^iitimzmm 



(14) 



:»ra¥9-9 89 7 2 



ti#l2 1 1 ai?)tSicA:b$il. 

tmzmmmi 1 1 aoiESfcAA^tis. «m 
S2iocat^2io A'v^-h'^tdimm&m^^mi 
•fnm,%\t. ^ti^tio-y i^A yryr2 2 4 c 1 2 

2 5 dT#i!cgli§*tfcf*i=ai[tS5®^2 1 1 b<Oftffi 

Mmmm^2 25 c x^mm^tifmzmmmm 

I 1 h<r)iEmizXi^^tL?>. ^i)ti«2 1 1 

sii}^h^iiimmmm2 1 1 c^nmizAJiL. ^ 

»lf^@^2 1 1 bd^(bcotiJl)*MI!lii.fil&2 H c«i 
ffiicAAt-S . ^cofefti LT . M=^l> 4 ^miOfiST 

*iS2 1 lcJ:Om^§ti-i>. M»«*S^2 1 lc7:?^A> 

(?)aiA€-^sjii^:, A/Dmm2 1 2T-T>'^'jwffl-^ 

S:3^L, tf-^«2 1 3fcia05i^«^^g2 1 4 Htl# 
[ 0 0 9 4 ] iiT. 02 0 ^ ^mfltftiH 

<7)^iiif 2 1 6 h<r>mz^thx\.^\i. iaijJi(g§l2 1 

W£mmm(rimm?i-^KmLx^^h^hiz^j:h, 
^9[-mznLx\tm.^(D±m'X'hh^'e^\3^zyifi im 3] 

I dl (t) = D si exp [ - [ e ox ( A ) ( C ox (t) + A C ox{t) ) 

+ edeox(A)(Cdeox(t)+ACdeox(t)))dl]IO(t) ■ ■ 

[0097] [IC14] 

Id2(t) = Ds2 exp(-{eox(A)(Cox(L)+ACox(t)) 

+ edeox(A)(Cdeox(t) + ACdeox(t))]d2]I0(t) • ■ 
[0098] [itl5] 
Idl' (t)=Dsl exp[--(£OxCA)(Cox(t) 

+ £deox(A)Cdeox(t)3dl]I0(t) • • 

[0099] [mi6] 
Id2' (t)=Ds2 exp[-[eox{A)(Cox(t) 

+ edeox(A)Cdeox(t}]d2)I0{t) • ■ 

mz. m^hmAmmmt-^imz. stis [oioo] 

i}-t:>mAt:m.tht.mMllifi%t:>h.h. [^17] 

I n[Idl (t)/Id2(t)] = 1 n [Db1/Ds2] - [ eox( A) {Co«(t) 

+ ACox(t)) + edeox(A) {Cdeox(t) + ACdeox(t})] (dl-d2) • 

msmi emmmth^tzmzm Bt^^^mi [ 0 1 0 1 ) 

InCldl' (t)/id2' (t)]=l n(Dsl/Ds2]-(eox(A)(Cox(t) 
+ ACox(t)) + edeox(A)(Cdeox(t) + ACdeox(t))] (dl-d2) - 

mi 7 <^im\tmi^m^2 1 ihn^-^-^mLxa 9mhfit, 
0,^1 sa:>ismmmmm^2 1 1 &(nm)}^nLx [ 01 0 2 ] 

In((Idl(t)/Id2(t))(Id2' (t)/Idl' (t))] 
= - [ e ox ( A ) A C ox ( t) + e deox ( A ) A C deox (t) ] (dl -d2) • 



mLmznLxm.mzm<z.k^mmz. mmw^ 
2 11 c j; ^^■)^-^fimmmm^<r>%m\;xf\zm 

[0095] wisj^^t. 3teiis^^^A, mms^ 
o(t), mit^'tV'a\z>kwt^=t^-ayiyw& 
srf^imcoxct), cdeoxct). mmM2 1 sxmt 
Lfzmit^'ti^u \£ym. t mt^^^ti\£yms.^ -e 

#1 m A C ox (t) . A C deox (t) , mmM: A t *tt I. 
^eox(A).edeox(A), 7t^tBS2 1 Obt 2 1 0 c 
H5'hi?)P5«i^=t^«*^DsU m.m2 1 0 at 2 1 

0 Ax-m^'^fihimmmz^tii^mih-^^^-o 

t>iaWciaJR«::J:SM«&Ds2. m&^2 1 0 b t 
2 1 0 cT'1ta:l$itl.ffi3ft3K3iie(3#tiX-l.m{C<t-:> 
X^t^m?i-{m^AU *1^ffl§ff2 1 0 at 2 1 0 dt- 

;^^«Srdt^St. mm2l0cX'ik\!i-^ixm 
MtSft#Idl(t). 3l£«Sail&2 1 0 dxm^^fi^ 

mmmMmimt). %mm2 1 ob-ctstij^^h. 
i.ffl3iii3iss^m^idi' <t), mm.m2 1 o a-c 

m.1 3-iti ex-m^tit, 

[0096] 



1 1 cPi><D^-h. ^=5r *)^>ltS!l$nfcmM^^^*^LTU-i.. 
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[0 10 3] ^iT^iC. 3Kigfe*tUT80 5nm± t^m-^ti3K'^?>, 

ionmm\>^x^mi-tt.mmm9(om?^i/^m. [0104] 

tlCOX\ mi 9{i^K^fflV^TT^i£2 0(^J;^{C m20] 
In((Idl(t>/Id2(t)(Id2' (t)/Idr (t))] 
==-[ACox(l)+ACdeQx(t)3 K • • ■ i20 



[0106] 
[1^2 1] 



^^T, 3t»^8 0 5nm±10nm5-fflVitltS!l:^ 

ht^nm^mmt. ffiMM^-fM;[ACox(t)+A 

[0 10 5] tfz. 5eii{CfflVM,j^;licS:2?ft* (A 

1, A2) mMm^^mmmmmi ( f 1, 

f2) n-y^'^yryrT-Hftlic^ili-tWf. 

In[{Idl(Al, t)/Id2(Al, t))(Id2' (Al,t)/Idl' (Al, t))J 
= -(£ox(Al)ACox(t) + edeox(Al)ACdeox(t)]Cdl-d2) ■ • • iS:21 
[0107] [Sit22] 

In[(Idl(A2. t)/Id2(A2, t))(Id2' (A2,t)/Idl' (A2, t))] 
= -[eox(A2)ACox(t) + edeox(A2) ACdeox(t)](dl-d2) ■ ■ -^^22 



fmimsox(Xl), eox{A2), £deox(Al), edeox 

fflS-t"'5ffiACox(t) ( dl- d2)bWt^^y'Qt'y(73 
^■fb*«~ffiS-r§ACdeox(t)(dl-d2)^, miR 

i/m 2 2 2 1 3 P^X'm< ; t x-mth t **r 
( d 1 - d 2 ) mi:, ttd.mmzhh^'tvu 

[0 108] tfz. Wi2l\zm-lo\z. n-y^^yr 
210a, 210b, 210c, 2 1 0 d;&^(^<7)^!±Sfi 

titf*. mm2i3m'FFTmm^Lx^m.<^mm 
^mmazm'^-tm^fo^^mnii. M^-S4*fiff 

b |Bia«#liT'lf-m L^cf*, ^to ^tLJtlBM^-fkft^ . 

mm¥i'f~ftixm^m.2 1 Aixz^^ym^-f^ 

[0109] {mm 5 ) i^%m\zk^MmmmL 
mmm5<^immmm2 2izm, 

[01 10]3tei!l20 1at20 1b3&*A>5^f,fl.S31£ 

-2 0 2ai:2 0 2b{cAlttS. =&3tig*^"?>fHi:"c>*l 
i'f-*«HS^g|^^g^-rs^:46ic=g^gjgSl2 2 
3a, 223b(C±':>T10 0Hz""10MHzgge?) 

(J. 0 1 acO^S^^I^i^^ f 1 h 5teii2 

0 1 b <mg^mmm ftt^^. mm^y r a 

^N-2 0 2 a{i^-7r^>>'-aitll2 0 3 a^^tTJK 
3^ffl3e7T^^^'-204ai:S^LTfe^?. mmi 
7 T 'f 2 0 2 b fi3K7 r ^ ^<-ji*SI&2 0 3 c 
LT3tH^ffl3fe7 0 4 b t^t^LTV^Sfc 



46 , #3fcj!SA^^><^3te««tffl^e7 r ^N"- 2 0 4 a i: 
204b{;:teaU. 3teSgftffiffl2 0 Sat 2 0 SbiO 
?!fc«^*|s2 0 6{CHllt$il.S. #B?3fe^#53tto(3 
3teH§SJffl3t7T'f^'?-2 04a. 2 0 4 bi'J^+Ti)* 
^2 2 6 a, 22 6b&fflV^T:5i-^L. aeS!tfilg2 10 
at 2 1 0 c-C^S«(^?§iS£«5iim^tC^ttS. 3fe 
1^ftill2 1 0 a3?)^^,Jii:ft$fiS3K«S2 0 1 <x(Twmm 
mmmiuy:^^ yr yy'2 2 4 aiZX:hL. »ffi^2 

23ai}-(^mmmLthtiz^m^M. ^v^a 

yTyr22A3.t-t,<nimt. mM^^^^xzxn 
^fixmk'm^fifmzmmm^2 1 1 atoAw^ 
A^r^^i-s. 3tm5!f 2 1 0 c)0>f>ai^]5i'L^3t?S2 0 

1 b «#ffu3e5§i«f5 :?-(do -y yrVT 2 2 4 d (~A 
^1 L . ^iiH 2 2 3b 1 1 

^-y^'^yryr2 2 4dA^^>«^^{^Jii:. mm 

6^2 2 5 d{:A^)$itTS^iS:^Ji3ii/cf*(^Mil«i|g 
m2 1 1 b^»S(cA*tl.o 

<m&m'r}'h'j&m.\zihifi. HbtHbOjiOiig 
*^^5i^?ns^jiiijiia^ffl^-f s^^me o o nm 

-14 0 0 nra.m.^^(n%<n^t,-h 1 
^yHf^^rru-lf. l63Er^:t-l^^l:fflV^-l.it*'' 
[0111] W!m2 0 6 t?Efi*f1-55K^«iffi 

•r§i6f;i*<:^3ie«aiffl5t7r'f^-<-207^. wm 

2 0 6iii03ratf4a2 0 5 at 2 0 5 bA>fe#8ESI^ 

4ai:2 0 4bt3e^ffiffl7t7T>f^^-2 0 7{S. «M 
^llfetmS§*Ifc3fe7 r ^ A-[lgg|5#2 0 ST-dS 

^fiTv^s, 3e^aiffl3e7T'fA-2 0 7ii. 3^77-^ 
^s-B^^ 2 0 3b ^^Lxm.^m.%y T^^<~2 

0 9«::afeLtV^I>fcto. 3E^t^ffl7t7 7-^^^'-2 0 7 

tm^ir^iija3e«. mm2 1 obare^L. 
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Lxmti^fi^. mkium 1 Oh ttxii. m 

[0112] 3i^ttig§2 1 0 bTtii:fi§futlJi3e!!6^ 

2 2 4c Tm2 0 1 b (*M-r^5£JX&tfe]iSMl;JjE^V:i 
ii. mMm^2 2 5bT-*f^^$tl^^f^t. MBit 

2 4c *^^t7)aj:fj{i. ^^»Ji^iii2 2 5 c f«^M$ 
ii^rfifc. ^«tiili§l2 1 1 \i<nwmzx-h^Kh. ^ 
(m^h tT. mmm^2 1 1 aA^ii>tt, 0 1 
a<?)?asfc3KM2 0 1 7,\zmhmmmmr>mM5i 
ttffi^sii, itiuifei52 11 b*^ 
i^M. 3tesi2o 1 h<m!&)i'm.iQ\B.\zm-hm& 

^>{=. mim^m 1 1 ^ii>h(rm]-kmmm2 1 

1 ceoAffi^A:?] t. mmm^ 1 1 b*>/o<^!±i:^j& 

^ti«2 1 1 ^ff>-mr^j<hthh. wmmm 

WM'jtit^ifi'A-yi^t^h. Ill!tti@5l2 1 1 c:^)^^>tfoaj 
JtL. H-WII2 1 3(cKi5E^^T^g«2 1 4m.^?iJ 

[0 113] ;it'. m2 2i,z7T;-txoiz^ mmizA 

Id(t)-Ps exp[-[eox(A)(Cox(t) + ACox (t) ) 

+ edeox (A)(Cdeox(t) + ACdeox(t)>]d] I 0(t) ■ ■ ■ WCB 
[0116] [^24] 

Id' (t) = Ds exp[-(eox(A)Cox(t)-r edeox{A)Cdeox{t))dj I 0' (t) 

■ ■ - mzi 

mz. (23) (24) ^mmmt-^tdMz [0117] 

^m-?>t.^2 3itTm.2 5b^'0,m24i±T^ [iSc2 5] 

In[Id(t)/I 0(t))=In[Ds]-[eox(A)(CoxCt) + ACQx(t)) 
+ edeox(A)(Caeox(t) + ACdeox(t))]d ■■■^25 
[0118] m26] 
In[Id' (t)/I 0' (t)] 

= In[DsJ-[eox(A)Cox(t)+edeox(A)Cdeox(t)]d ■ • -^6 
^i^iZ (25) {2 6) ^^:mrthb.d:^ [0 119] 

(27 ) *n#^,tL^, Cm2 7] 

In[(Id(t)/Id' {t))(IO' {t)/I 0(t))] 
= -[sox(A)ACox(t) + edeox(A) ACdeox(t)]d ■ ■ • it27 
[^28] 



.) i!ti3¥9-9897 2 

^1 1 iz^^ . m^mzMtx^m'¥<^±mx'hh 
^^^^ LTiiHWiz«< 1 h mm 

[0114] ffjfOH^FiS t , %m:m^ A , B^fi® 5 
bA^/?,<?«3l^^^ I 0(t). S^WfigS a;5>^>i7)M 
I 0 ' ( t ) . ^WB 2 2 6b *^ A,^#H^?$ 
I r ( t ) . ^^^ts 2 2 6 a A> tcO#^5ig^ I 

I 0(t) : I r(t)= 10' (t) : I r' (t)= 1 : a 

^'■^lCox(t). Cdeox(t)m®iS2 1 5TS~^t;U;tK-ft 

c ox (t) , AC deox (t) . mm.9z A izmh K^t-^^ ^ 

n t'y J: MTC^^^'n t>i^® j^fliS:^ f tim e ox 
(A), edet«(A), m.t^'^i^''a\Ly\;M<^mmz^ 

%m&miohx-mi^fih%m2oih},znt 
&ii3&3te3£iS<l#id(t). ap*>n-y^'^yry7"2 2 4 

c*-ji>OJfl^3{iT5? (23) 36^^1*112 1 0 

hX-mi^Kt^m 0 1 a(:r*f-tsaii3te3figfi^ 1 

d' (t). fip-i^o-y^i'-f yryrs 24 b*-^,tof±i:^j{3 

T5^m2 4T'^$*l.l.. 
[0115] 
[^23] 



z.zx\ 

[0 120] 



Ir(t) = « I 0(t) 



Ir' (t) = a I 0' (t) 
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[0 1221 

Infid' (t)/a I 0' (t))] 

Thh, moit. m2 7</)ijB.mi^^<o-v. mm 

[0 123] ;iZVmz. 5KigtaifttLT80 5nm± 

1 onmis-fflv^titsytsfcs mmm9mm!SjL 

In[(Id(t)/Id' (t))(I 0' (t)/I 0(t))] 
= -[ACox(t) + ACdeox(t)]K 
m-yX- 3Ki!i}S*8 0 5nm±l Onm*fflV^tli-ll!S 

m^m'^2m^ (ai,a2) tt. ^m^t^mm 
mmizm^mm^wim: ( f i, f 2, f 3, f 4) 

In[(Id(Al, t)/Id' (Al, t))(IO' (Al. t)/IO(Al, t))) 
= -(eox(Al)ACox(t) + £deox(Al)ACdeox(t)]d ■ ■ -1^2 
[0126] mSSi 

In[(Id(A2, t)/Id' (A2, t))(IO' (A2. t)/I0(A2. t))] 
= -[eox(A2)ACox(t)-l-edeox(A2)ACdeax(t)]d ■ ■ -^33 



[0 1 24] 

[8^3 n 



■ • - m-ii 

[0125] 

[iS:32] 



®3t^lSeox(Al), eox(A2), edeox(Al), edeox 

(A2){iBan-r-Sl.c^T\ M^k^^^^Db'yiO^tStt 
fflS-r iifiA C O X (t) d iiSJE'v^ ^^nb^tf^tS 
t=ffl!^^SACdeox(t) d^, its 2ai^ic3 3SrtW 
tt2 1 3rt-C'»< itT-^ib^C t*^T-t=. 

[0 127] tr^. m2 3iz7fk-t^oiz^ 'p-y^^yy 

2 10a, 2 10b, 2l0ci)-^<7)^liim^^ttl^' 
ilA/D^im2 1 2Xn''J-?}m^l,Z^Lfdk. ti- 
%m.2 1 SI^ITF FTMS^LT#««?tS^igia 

<r^mxm.Lx.i^ibt^fvftimm.m:'^m'f~ 

9 h t T^^a 2 1 4 ±tt^'-^7^-r S i i: t 
[0128] 

nmw^^^^^wmLi?x:%h<nx\ m\z^^ 

[0129] ft#:S^){~(J, t^: 

[01301 mm\zx 5 b , i^Mi^, ti?Srssfc 



^mz LH-a]$ti,l,m#3&*"^^^f ^ t T'^fc^etmti* 

mmfim)LxLt\.^^ummr<f5ztiiiX'^^i}> 

hzh ¥x # I. (Dx-m'^m^^ mib^ct a^t ^ s . 
[ 0 1 3 1] ^ 1 co^iii&.mkm2comn'MS^iti^c 

i^m><o^m^^!mmmmmf^x. ^miiim.iz 

mwrnmnzm^thmmmm^^fth. ^^.t. 
n 1 hh^^\-m.2<n>-^<m&mizmh^^^^ 
m\z<n^. mj[<nmmmMzm^tt)'^^t.iai 

[0132] msAm.ip^^'m-^K-^xit 
mmiX±m\z^ht.x:(m\z^tM-m->x 

wx^mi)-t^mthmmmMi-^bhtL>h^ ± 
i^mizx^im.^m<Dmmmmti. mmffim 
mw^■it^m^•tm'h^J:m^■mmRxmhv^ ^ z 

[0 133] 

[ElH«ffi*^iiHj] 

[011 miii:. mmmzx^xni^tihta^mm. 
m^mh^t:m-^yyx'}Shh. 



m2 ] mmi<zx^±i^m[$mm.<:^-'mmi<^m& 

[08 ] mmmi^zam vn^^yy m^ffymm 

miQ'i-iF.wmwmm>zi^hm?Fmi7r^-t^yyx' 
[^11] im^m'n^m.ziitmm-^^^yyx' 

[112] ^^ajIMat:: J; mmiiy^i^y y X' 

[ El 1 3 ] if.wm\^m.\z ii hmm^m-yy y x- 
hi. 

[014] i^mMmmmizx^^mm^^i^yyT 

tz^<r>y'vi ■y^'Ums, 

miG'iif.mnmmm\i'Zxtmwmmmmi> 

[in 1 7 ] ( a ) ifwmmmmm^za tt^^tt^mro 
"7'^^««BHst/. ( b ) if%mmmmm^z 

[Ell 9 ] mma^ru-zrmmm-^mmhtLi^ 
<mx:hh, 

ti^^fu^j^x'hi. 



[132 1] immmmmm^z^mm.m^s.twm-i> 

[112 2) ^wmsmmizxhmmmwm-h 

[12 3 ] if^mmm^zi^ mm^timmh 
tii^<r>fu'/ifX'hh, 

1 : 2:±m. 3:%y r^)^-. 4 : Jg^ 
fl. 5 : 3K7r-f^^-. 6 : jfelt^. 7 :3em3K7T 

8 :3t^aj#l. 9 : U^yi^AVTyy'. 1 0 : 
Ti-ny-=ri>^)V^m^. 1 1 : 1 2 : IB^ 

13: i^^ga. 1 4 ; ftilft^. 1 5 : ^ffl* 
ft^sffa-^. 1 6 : Wmm. 1 7 : Aft-^^. 1 S : ?^fiJ 

1 9 : ffi^H-SXii^. 20;ACoxy(t)ft-t. 

2 1 : ACdeoxy ( t ) 2 2 : b;K^'"57^ 
liffi. 2 3: ISlSmm. 2 4 : ^JtSt/f-^, 2 5 : 
iifg. 2 6 : ?-^-ft. 2 7 : m€s^. 2 8 : 

2 9 : S^gg«IL^:ti-a!ji^. 3 0 : AA^S 

110: ttiift^. Ill: ^fmrnMrn^^. 112: 

113: »?gf*IT-7-i?, 1 1 4 :ll 
115: ayt. 116a: ACoxylf-^. 1 1 
6 b : ACdeoxyft^, 117a: ACoxyAjtB#[Sm^h 

fi. 117b: ^cA^oKv^-mm.^m.. ll S : it 

a!)gW2<l> 119: tf-SlfigV-i?, 120: 
121: ^^57. 20 1 -.m.. 20 2 :3i£igffl3l£7r 
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